carried out trials of life jackets for the Royal Air Force, culminating in the development of the Aircrew 'Mae West'. In April 1962 the British Standards Institution, having decided to prepare a standard for life jackets, arranged a demonstration of the performance of as many garments as possible in still water.
Life jackets can be divided into 6 main groups according to the type of buoyant medium used:
(1) Inherent: Bulky, reliable, little maintenance required.
(2) Oral inflation: Compact, cheap, must be inflated before required.
(3) Gas inflation: Compact, dearer, can be inflated under water. (4) Automatic inflation: Good protection for one immersion.
(5) Part inherent, part oral inflation: Best compromise for small boats. (6) Part inherent, part gas inflation: More expensive than (5).
In experiments to test life jackets a conscious but relaxed male subject was used (height 6 ft 2 in., weight 160 lb). The type of buoyant medium used did not seem to affect the performance of the jackets but the amount and distribution of the buoyancy was very important.
It was apparent that a buoyancy of 30 lb or more was required. Some jackets with a little less buoyancy were capable of self-righting but took a long time. Those jackets in which the buoyancy was symmetrically distributed fore and aft were stable in both the face-up and face-down attitudes. To produce rapid self-righting the main Meeting October 1 1964 Papers bulk of the buoyancy had to be on the front of the chest. There was also a noticeable difference in the performance of twin-lobed jackets as compared with those having a single anterior compartment. The twin-lobed jackets rotated the subject slowly in the longitudinal plane while those with a single compartment produced lateral rotation which was much more rapid. The aircrew 'Mae West', which is a twin-lobed jacket, produced longitudinal self-righting which was reasonably rapid but not dramatic considering that it had a total buoyancy of 40 lb.
The attachment of the jacket to the body had to be secure and had to allow the minimum movement of the jacket relative to the body. It was observed that any movement of the jacket which was possible, either due to the design of the harness or to improper adjustment, produced a deterioration in its performance. Lateral support of the head was required as lateral movement of the head decreased the stability of the jacket-man combination and reduced the mouth-to-water distance. The best angle at which to support the neck is still undecided and will be the subject of further investigation. The question of obstruction of the airway and the possibility of swallowing the tongue must be considered. In our experience the optimum flotation angle of the subject's trunk is at 45 degrees to the horizontal.
The British Standards Specification for Life Saving Jackets, BS 3595: 1963, was published on February 11, 1963, and, in addition to requiring a minimum buoyancy of 30 lb and rapid selfrighting, it insists on the provision of other features which would assist rescue operations. Brightly coloured material (yellow or orange) to aid visibility, and a whistle, lifeline and toggle and a lifting becket must be provided. The addition of a light is recommended for night use.
Trials in the Wave Tank at Haslar
The same subject was also used in the trials at Haslar. He was clothed in shirt, sweater, trousers, socks and shoes, as it was considered that the increased inertia from the wet clothing would affect the performance of the jackets under test.
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A wave height of the order of 18 inches, with a crest-to-crest distance of 25 feet was used. The height and form of the waves was recorded in each experiment. An attempt to record the subject's movement was made by attaching a line to a mouthpiece held in the subject's teeth. Cinephotographic records of the trials were made both above and below water so that the attitude and motion of the subject could be observed. Although it is not yet possible to publish acceleration figures of wave and man-jacket combination the visual records and subjective impressions confirm that 30 lb buoyancy correctly distributed and secured is the absolute minimum which will produce satisfactory performance in a life jacket, and increasing the buoyancy to 40 lb produces a considerable improvement. It was noted that those jackets which were self-righting in calm water turned the subject to face the waves in every case while those with buoyancy distributed equally fore and aft failed to turn him. As the subject drifted down the tank his legs trailed behind him and if he started with his back to the waves (as he would be if swimming to the shore) his body would be rotated to a face-down position. Hypothermia has been used successfully in recent years in the treatment of patients, but this condition has been a source of danger to the shipwrecked sailor. It will be the aim of this paper to point out some of the factors of body heat transfer in cold water. McCance et al. (1956) have shown that cold and exposure were the causes of death in about one-third of survivors who, during World War II, had successfully left a sinking ship.
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During an evaluation of the problem of submarine escape, a group of 12 men was studied in water at 5°C. They were asked to compare the relative merits of the one-man dinghy as used by airmen, and the standard air-inflated suit at present used by the submariners. For the dinghy experiment the men wore underwear, with denim trousers, shirt, jersey and seaboot stockings. They spent 60 seconds in the water before climbing into the life-raft. When in the escape suit they wore similar clothing with the suit over, but spent the first minute in the water with the suit uninflated. Skin temperature measurements using thermistors and core temperatures using a heat-sensitive radio pill, as well as ECG and metabolic rates, were recorded.
The most interesting result was the collapse of one of the subjects, aged 24, who was in the water, lightly clad, prior to entering the dinghy. He had successfully completed the escape-suit portion of his trial on the previous day. Two years earlier he had taken part in a similar trial in the open sea, the water temperature at that time being 15°C. He slid into the water and started the usual distressful gasping, seen in all the subjects. He had passed the worst phase, that of the first 15-20 seconds, and had stated that he was, and was indeed thought to be, in a satisfactory condition. At 40 seconds from water entry his facial expression rapidly changed, he took a few rapid breaths inflating his chest, then flopped his head over apparently unconscious. He recovered consciousness 30 seconds after being removed from the water. Peripheral pulses were not palpable because of the intense vasoconstriction. The heart on auscultation was beating very rapidly, and an ECG taken one minute after he was pulled from the water gave a rate of 160 per minute. No arrhythmia was seen. He recovered fully on warming in a hot bath. Subsequently he said that he had felt as well as could be expected and was thinking about getting into the dinghy when he was seized with a sudden gripping pain in the chest.
All the other subjects completed periods of three hours in the suit and dinghy. Those in the submarine escape suits were showing a marked degree of peripheral cooling while those in the dinghy were showing a steady state at the end of three hours. In none of the subjects did the deep body temperature drop by a significant amount, although in all there was a downward trend.
Subjectively, 9 of the 11 subjects preferred the dinghy in spite of the very cold water.
Discussion
These men were tested with some degree of protection, but it is first important to consider the unprotected man. At a water temperature below 34-350C, the comfortable trunk skin temperature (Yaglou & Wesser 1941), heat will be transferred away from the body. This occurs more rapidly in
